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OBJECTIVES: The pelvic floor muscles are sensitive to androgens, and due to hyperandrogenism, women with
polycystic ovary syndrome can have increased mass in these muscles compared to controls. The aim of this study is to
compare reports of urine leakage and quality of life between women with and without polycystic ovary syndrome.
METHODS: One hundred thirteen 18- to 40-year-old nulliparous women with polycystic ovary syndrome or without
the disease (controls) were recruited at the University Hospital of School Medicine of Sa ˜o Paulo University at
Ribeira ˜o Preto City, Brazil. The subjects were not taking any hormonal medication, had not undergone previous
pelvic surgery and did not exercise their pelvic floor muscles. The women were divided into the following four
groups: I- polycystic ovary syndrome with normal body mass index (n=18), II- polycystic ovary syndrome with body
mass index $25 (n=32), III- controls with normal body mass index (n=29), and IV- controls with Body Mass Index
$25 (n=34). Quality of life was evaluated using the SF-36 questionnaire, and the subjects with urinary complaints
also completed the International Consultation on Incontinence Questionnaire Short Form to evaluate the severity of
their urinary incontinence.
RESULTS: The replies to the International Consultation on Incontinence Questionnaire Short Form revealed a
significant difference in urinary function between groups, with 24% of the subjects in group IV reporting urinary
incontinence. The mean scores for the SF-36 questionnaire revealed that group II had the lowest quality of life.
CONCLUSIONS: The control obese group (IV) reported a higher prevalence of urinary incontinence. There was no
difference in the reported frequency of urine loss between the polycystic ovary syndrome and control groups with
normal body mass index or between the polycystic ovary syndrome and control groups with body mass index $25.
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is one of the most
common endocrine disorders in women of reproductive
age, affecting an average of seven percent of all women of
reproductive age. PCOS is associated with clinical and
biochemical hyperandrogenism, menstrual irregularities,
and acne.
1,2
It is commonly known that the use androgens and anabolic
steroids increases muscle mass and strength. Because of the
characteristics of obesity and hyperandrogenism in PCOS, it
is plausible that women with PCOS may have an increased
muscle mass relative to controls. Anthropometric character-
istics, including excess fat mass, percent body fat, and body
fat androgen distribution, have been well documented in
PCOS.
3 However, only a limited amount of information is
available regarding the possible connection between PCOS
and increased muscle mass in general.
3
The association between obesity and PCOS was first
described by Stein and Leventhal.
4 Obesity among women
with PCOS has implications for general health and is also a
risk factor for pelvic floor dysfunction.
5,6 Obesity can
increase intra-abdominal pressure and thus expose the
pelvic support structures and organs to a chronic state of
stress, with subsequent pelvic floor muscle fatigue and/or
chronic stretch of the pudendal nerve.
7 According to some
studies, these structures are important for the maintenance
of urinary continence; therefore, obesity represents a risk
factor for urinary incontinence (UI).
8-10
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1911Recent studies have shown that androgens may poten-
tially play an important role in changes in the pelvic floor
and lower urinary tract, as the muscles in these structures—
particularly the levator ani and the urethral sphincter—are
sensitive to androgens.
11,12
Urinary incontinence is a common health problem among
women and is highly prevalent in older women; however,
according to some studies, urinary incontinence is unex-
pectedly prevalent among young females as well.
13-15
Ha ¨gglund et al
13 investigated the prevalence of urinary
incontinence among females with a special focus on
younger women, and their principal finding was that
urinary incontinence was reported by 23% of nulliparous
women, with one-eighth of women below 30 years of age
reporting problems with urinary incontinence.
Polycystic ovary syndrome (PCOS) typically manifests
during the reproductive period, and no information is
available on the prevalence of pelvic floor dysfunction (and
urinary incontinence in particular) among women with
PCOS.
Because there is a high incidence of obesity among
women with PCOS, two counteracting variables might
affect the function of the pelvic floor muscles and cause
problems related to this function, including UI. These
variables are obesity itself as a source of overload on the
muscles of the pelvic floor and hyperandrogenism as a
factor that is likely to improve the function of the pelvic
floor muscles. In light of the paucity of previous studies
regarding this topic, the objective of the present investiga-
tion was to assess UI rates, symptoms of urine loss and
quality of life in obese and non-obese women with PCOS
and to compare these findingm to obese and non-obese
women without PCOS.
MATERIALS AND METHODS
We conducted an observational cross-sectional controlled
study at the University Hospital, Faculty of Medicine of
Ribeira ˜o Preto, University of Sa ˜o Paulo (HC-FMRPUSP).
The project was approved by the Research Ethics
Committee of HC-FMRP (protocol no. HCRP 11165/2007),
and each subject provided written informed consent prior to
her participation.
The study included a sample of 113 women with PCOS
and controls who were seen at this institution; they were
divided into the following four groups: group I consisted of
18 women with normal body mass index (BMI) (between
18.5 and 24.9 kg/m
2) and PCOS; group II consisted of 32
overweight or obese women (BMI 25 to 39.9 kg/m
2) with
PCOS; group III consisted of 29 women without PCOS and
with normal BMI; and group IV consisted of 34 women
without PCOS and with BMI $25 kg/m
2.
Subjects
The diagnosis of PCOS was based on the criteria of the
2003 Rotterdam Consensus,
16 as used by the Department of
Endocrine Gynecology, HC-FMRP-USP. The following
inclusion criteria were applied: nulliparous women age 18
to 40 years, no previous pelvic surgery or pregnancy, not
engaged in training of pelvic floor muscles, and not using
any hormonal medicine that could influence the muscle. We
also excluded women with an androgen-secreting neo-
plasm, pituitary adenoma, adrenal hyperplasia, acromegaly
or Cushing’s syndrome.
Women with PCOS had clinical or biochemical hyperan-
drogenism, and the control women had normal ovulatory
cycles (which ranged from 26 to 33 days).
Evaluation
Each subject completed the International Consultation on
Incontinence Questionnaire (ICIQ-SF) to assess her UI
symptoms; the questionnaire was validated and translated
into Portuguese. Women who reported an involuntary loss
of urine one or more times per week over the preceding
three months were classified as incontinent.
17
Each participant also completed a questionnaire to assess
her health-related quality of life (SF-36), and the incon-
tinent women additionally completed the International
Consultation on Incontinence Questionnaire-Short Form
(ICIQ-SF), which is a specific questionnaire that assesses
the severity of UI symptoms. The ICIQ-SF consists of six
questions on the subject’s reports of urinary incontinence
during the previous four weeks. Based on the responses to
Q3, Q4, and Q5, a score is calculated from the sum of the
score for each answer; this score ranges from zero (when
there is no report of urine leakage, reflecting no impact on
the quality of life) to 21 (highest severity of UI and the
maximum impact on the quality of life). Based on the mean
scores for Q3, Q4, and Q5, Klovning et al.
18 classified the
index of severity of UI and related QOL into the following
five levels: slight (1-5), moderate (6-12), severe (13 -18), and
highly severe (19-21).
The SF-36 is a widely used and validated instrument that
includes the following eight domains: functional capacity,
limitation of physical aspects, pain, general health, vitality,
social aspects, emotional aspects, and mental health. These
eight domains range from 0 (zero) to 100 (one-hundred),
where 0=worst and 100=best score for each domain.
19
Statistical Analysis
We analyzed the data using the PROC MEANS and
PROC FREQ features of the SAS 9.0 software program. A
quantile regression model was used to analyze the
quantitative variables
20 to compare the median K values
between the various groups of interest. The results were
obtained using the STATA software program.
The qualitative variables were analyzed with the Fisher’s
exact test using the SAS 9.0, PROC FREQ software program.
RESULTS
The mean age (and range) was 24.78 years (18-32) for
group I, 28.75 years (18-38) for group II, 31.69 (23-39) years
for group III, and 30.61 (21-38) for group IV. Groups II and
IV were similar with respect to age (p=0.32), whereas
groups I and III were not (p,0.01). The groups were similar
with respect to skin color (p=0.63).
Table 1 shows the prevalence of UI in the four groups.
Group IV had the highest prevalence (24%) of urinary loss
and was followed by groups III, II, and then I. The Fisher’s
exact test revealed a difference between all four of the
groups (p=0.04). However, when the groups with similar
BMI were examined (Table 2), we found no significant
difference between groups I and III (p=0.52) or between
groups II and IV (p=0.08).
An analysis of the ICIQ-SF results revealed no statistically
significant differences between the groups with regard to
the severity of the urinary complaints.
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1912Table 3 summarizes the average values that were obtained
for each domain of the SF-36 in each of the various groups.
Group II had the lowest averages with regard to functional
capacity, limitation of physical aspects, pain, general health,
vitality, social aspects, and mental health. A comparison of
groups II and IV using the quantile regression model
revealed significant differences in the functional capacity
(p,0.02), general health (p,0.01) and social aspects (p,0.01)
domains.
DISCUSSION
In the present study, we investigated the hypothesis that
hyperandrogenism in women with PCOS might act as a
protective factor against UI. This hypothesis was based on
studies reporting that androgens can play an important role
in changes in the pelvic floor and in the lower urinary tract,
as the muscles of these structures—in particular, the levator
ani and the urethral sphincter—express high number of
androgen receptors and are therefore sensitive to andro-
gens.
11,12,21,22 In addition, androgen receptors are present in
the smooth muscle of various female urogenital tissues,
thereby suggesting the importance of androgens in the
lower urinary tract.
23
In a 2011 study, Mammadov et al
24 verified the effect of
testosterone treatment on the urodynamic findings and
histopathomorphology of the pelvic floor muscle in female
rats with experimental stress-induced urinary incontinence.
These authors observed that after testosterone administration,
there were increases both in pressure loss in the urodynamics
findings and in the muscle’s cross-sectional area.
Although the aforementioned hypothesis is plausible, the
present study is the first to compare the frequency of reports
of urine loss between women with and without PCOS. To
help compensate for the effects of BMI, we investigated
women with and without PCOS who were divided into
groups of BMI that were ,25 or $25. The two PCOS groups
reported UI less frequently than did the control groups. The
first analysis revealed a difference between the four groups;
however, this difference disappeared when the groups were
analyzed according to BMI. The difference between the four
groups was due to the fact that the women with BMI $25
reported UI more frequently, and this effect was especially
true in the group without PCOS. In this respect, these
findings agree with previous reports that indicate that being
overweight (and obesity in particular) has a negative effect
on the structures of the pelvic floor by weakening the
muscles and fascia that are important for maintaining
continence and by possibly causing neurologic damage
and increased intra-abdominal pressure.
7 Thus, obesity is a
risk factor for the development of UI.
8-10
The women in the control group with BMI $25 reported
the highest prevalence of UI (24% of the women in this
group) and presented the highest frequency of urine loss,
the highest impact of urine loss on daily life and the highest
number of activities that were affected by this loss.
An analysis of the results of the quality of life ques-
tionnaire (SF-36) revealed that the PCOS group with BMI
$25 reported the lowest mean values with regard to
functional capacity, limitation of physical aspects, pain,
general health status, vitality, social aspects, and mental
health. These results may be explained by previous studies
that demonstrated that PCOS involves some risk factors for
the development of cardiovascular disease, such as insulin
resistance, dyslipidemia, diabetes mellitus, systemic arterial
hyeon, endothelial dysfunction, central obesity, chronic pro-
inflammatory markers, systemic arterial hypertension, and
poor physical fitness.
5,25,26 A non-dipping blood pressure
(BP) pattern can be considered to be an independent
predictor of future cardiovascular events. A recent cross-
sectional study by Kargili and collaborators
27 was per-
formed to identify any relationship between changes in BP
patterns during sleep and PCOS. Their study revealed that a
non-dipping BP pattern is highly prevalent among PCOS
patients. This condition contributes to the risk of developing
cardiovascular disease in women with PCOS and to a
subsequent decrease in the quality of life.
These factors, together with the other risk factor, obesity,
tend to impair the quality of life of women with PCOS and
with a BMI $25.
5,28
According to a review by Spritzer,
29 women with
hirsutism—which is highly prevalent among women with
PCOS—experience marked psychosocial discomfort that
Table 1 - Prevalence of incontinence among the women in the four groups, and the association of the groups with
reports of urinary incontinence.
Groups n
Women with urinary loss
(N)
Percentage of women
with urinary loss p-value
I- PCOS with normal BMI 18 0 0%
II- PCOS with BMI $25 kg/m
2 32 2 6% 0.04
III- Control with normal BMI BMI 29 2 7%
IV- Control with BMI $25 kg/m
2 34 8 24%
Table 2 - Comparison of the groups with the same BMI using the Fisher’s exact test.
Groups Urinary complaints
Total
n p-value
No Yes
n% n %
I- PCOS with normal BMI 18 0% 100% 0 0 0% 0 18
III- Control with normal BMI 27 93% 93%% 2 7% 7 29 0.52
II- PCOS with BMI $25 kg/m
2 30 94% 94 2 6% 6 32
IV- Control with BMI $25 kg/m
2 26 76% 76 8 24% 24 34 0.08
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1913leads to conflicts that compromise their quality of life; we
observed this situation in the present study as well.
The general quality of life that was evaluated in these
women might not depend on UI, as several aspects were
evaluated, and several studies that did not assess UI also
indicated a poorer general quality of life among obese
women with PCOS.
The hypothesis that PCOS may serve a protective role
against UI is not supported by the present findings. However,
some limitations of the present study should be discussed,
and the most important of these is the fact that a convenience
sample was used that only included nulliparous women. On
one hand, this choice controlled the parity variable, which is
knowntoberelatedtoUI;ontheotherhand,theprevalenceof
UI among nulliparous women is much lower than among
parous women. It should also be noted that, even though a
validated instrument was used to assess the report of UI and
although all interviews were conducted by one examiner,
several studies have indicated that UI tends to be under-
reported.
30,31 This effect may explain the seemingly small
number of affected patients in this study, and it represents a
limitation.Moreover,the stringentinclusion criteriamayhave
also contributed to the small sample size.
It is also important to note that a physical examination
was not performed. This omission represents another
limitation of this study because a symptom-based diagnosis
can underestimate the true presence of urinary incontinence
when diagnosed by physical examination.
Despite these limitations, this first report should serve as
the basis for future studies with representative stratified
samples of nulliparous and multiparous women in which
reports of UI can be correlated to androgen levels and PFM
to clarify the impact of PCOS on these variables.
A higher percentage of obese women in the control (non-
PCOS) group reported UI. There was no difference in the
frequency of reports of urine loss between the PCOS group
with normal BMI and its control group with normal BMI, nor
between the PCOS group with BMI$25 and its control group
with BMI$25. The quality of life of women with PCOS and
BMI$25 is lower than that of women without PCOS.
ACKNOWLEDGEMENTS
We gratefully acknowledge the Foundation for the Support of Research of
Sa ˜o Paulo State (FAPESP) and Professor Edson Zangiacomi Martinez from
The Center for Quantitative Methods (CEMEQ-FMRP-USP) for valuable
advice regarding the statistical analysis.
AUTHOR CONTRIBUTIONS
Montezuma T was responsible for the experiments. Antonio FI wrote the
manuscript and performed the experiments. Rosa e Silva ACJS, Silva de
Sa ´ MF, Ferriani RA contributed to the final version of the manuscript.
Ferreira CHJ contributed to the final version of the manuscript, conceived,
and designed the experiments.
REFERENCES
1. Thomson RL, Buckley JD, Moran LJ, Noakes PM, Clifton PM, Norman
RJ, et al. Comparison of aerobic exercise capacity and muscle strength in
overweight women with and without polycystic ovary syndrome. An
International Journal of Obstetrics and Gynecology. 2009;116:1242-50,
doi: 10.1111/j.1471-0528.2009.02177.x.
2. Mason H, Colao A, Blume-Peytavi U, Rice S, Qureshi A, Pellatt L, et al.
Polycystic ovary syndrome (PCOS) trilogy: a translational and clinical
review. Clinical Endocrinology. 2008;69:831-44, doi: 10.1111/j.1365-2265.
2008.03329.x.
3. Douchi T, Yamamoto S, Oki T, Maruta K, Kuwahata R, Nagata Y. Serum
androgen levels and muscle mass in women with polycystic ovary
syndrome.Obstetrics Gynecology. 1999;94:337-40.
4. Stein IF and Leventhal ML. Ammenorrhoea associated with bilateral
polycystic ovaries. American Journal Obstetrics Gynecology. 1935;
29:181-91.
5. Kousta E,TolisG,Franks S.Polycystic Ovary Syndrome.Revisediagnostic
criteria and long-term health consequences. Hormones 2005;4:133-47.
6. Whitcomb EL, Lukacz ES, Lawrence JM, Nager CW, Luber KM.
Prevalence and degree of bother from pelvic floor disorders in obese
women. International Urogynecology Journal and Pelvic Floor
Dysfunction. 2009;20:289-94, doi: 10.1007/s00192-008-0765-x.
7. Noblett KL, Jensen JK, Ostergard DR. The relationship of body mass
index to intra-abdominal pressure as measured by multichannel
cystometry. International Urogynecology Journal and Pelvic Floor
Dysfunction. 1997;8:323-6, doi: 10.1007/BF02765589.
8. Han MO, Lee NY, Park HS. Abdominal Obesity is Associated with Stress
Urinary Incontinence in Korean Women. International Urogynecology
Journal. 2005;17:35-9, doi: 10.1007/s00192-005-1356-8.
9. Subak LL, Whitcomb E, Shen H, Saxton J, Vittinghoff E, Brown JS. Weight
Loss: A Novel and Effective Treatment for Urinary Incontinence. Journal
of Urology. 2005;174:190-5, doi: 10.1097/01.ju.0000162056.30326.83.
10. Cummings JM, Rodining CB. Urinary Stress Incontinence Among Obese
Womem: Review of Pathophysiology Therapy. International
Urogynecology Journal. 2000;11:41-44, doi: 10.1007/s001920050008.
11. Nnodim JO. Quantitative study of the effects of denervation and
castration on the levator ani muscle of the rat. The Anatomical Record.
1999;255:324-33, doi: 10.1002/(SICI)1097-0185(19990701)255:3,324::AID-
AR8.3.0.CO;2-1.
12. Nnodim JO. Testosterone mediates satellite cell activation in denervated
rat levator ani muscle. The Anatomical Record. 2001;263:19-24, doi: 10.
1002/ar.1072.
13. Ha ¨gglund D, Olsson H, Leppert J. Urinary incontinence: an unexpected
large problem among young females. Results fromapopulation-based
study. Family Practice. 1999;16:506-9, doi: 10.1093/fampra/16.5.506.
14. Simpson L. Stress incontinence in younger women: prevention and
treatment. Nursing Standard. 2000;14:49-54; quiz 56,58.
15. Brown SJ, Donath S, MacArthur C, McDonald EA, Krastev AH. Urinary
incontinence in nulliparous women before and during pregnancy:
prevalence, incidence, and associated risk factors. International
Urogynecology Journal Pelvic Floor Dysfunction. 2010;21:193-202, doi:
10.1007/s00192-009-1011-x.
16. The Rotterdam ESHRE/ASRM – Sponsored PCOS consensus workshop
group. Revised 2003 consensus on diagnostic criteria and long-term
health risks related to polycystic ovary syndrome (PCOS). Hum Reprod.
2004;19:41-7, doi: 10.1093/humrep/deh098.
17. Tamanini JT, Dambros M, D’ancona CA, Palma PC, Netto NR. Validation
of the ‘‘International Consultation on Incontinence Questionnaire — Short
Form’’ (ICIQ-SF) for Portuguese. Revista Sau ´de Pu ´blica. 2004;38:438-44.
18. Klovning A, Avery K, Sandvik H, Hunskaar S. Comparison of two
questionnaires for assessing the severity of urinary incontinence: The
ICIQ-UI SF versus the incontinence severity index. Neurourology and
Urodynamics. 2009;28:411-5, doi: 10.1002/nau.20674.
19. McHorney CA, Ware JE, Raczek AE. The MOS 36-item short-form health
survey (SF-36): II. Psychometric and clinical tests of validity in measuring
physical and mental health constructs. Medical Care. 1993;31:247-63.
20. Koenker R, Bassett G. Regression quantiles. Econometrica. 1978; 46:33-50,
doi: 10.2307/1913643.
21. Copas P, Bukovsky A, Asbury B, Elder RF, Caudle MR. Estrogen,
progesterone, and androgen receptor expression in levator ani muscle
Table 3 - Average scores for each SF-36 domain within the
different groups.
Domain Group
I II III IV
Functional capacity 95.56 80.65
a 94.79 90.76
a
Limitation of physical
aspects
91.67 84.68 91.67 85.61
Pain 73.94 66.35 75.88 78.27
General health 72.50 68.77
b 80.46 82.79
b
Vitality 64.72 55.65 62.71 66.67
Social aspects 80.56 70.97
b 84.90 83.33
b
Emotional aspects 74.04 73.12 72.22 80.81
Mental health 66.22 60.77 65.67 70.18
ap-value=0.02.
bp-value,0.01.
Quantile regression analysis comparing the PCOS group with BMI $25 to
its control with the same BMI.
Urinary incontinence in Polycystic Ovary Syndrome
Montezuma T et al.
CLINICS 2011;66(11):1911-1915
1914and fascia. Journal of Women’s Health and Gender-Based Medicine.
2001;10:785-95, doi: 10.1089/15246090152636541.
22. Celayir S, Ilce Z, Dervisoglu S. The sex hormone receptors in the bladder
in childhood-I: preliminary repost in male subjects. European Journal of
Pediatric Surgery. 2002;12:312-7, doi: 10.1055/s-2002-35951.
23. Berman JR, Almeida FG, Jolin J, Raz S, Chaudhuri G, Gonzalez-Cadavid
NF. Correlation of androgen receptors, aromatase, and 5-alpha reductase
in the human vagina with menopausal status. Fertility and Sterility.
2003;79:925-31, doi: 10.1016/S0015-0282(02)04923-3.
24. Mammadov R, Simsir A, Tuglu I, Evren V, Gurer E, Ozyurt C. The effect
of testosterone treatment on urodynamic findings and histopathomor-
phology of pelvic floor muscles in female rats with experimentally
induced stress urinary incontinence.International Urology and
Nephrology. Int Urol Nephrol. 2011 Mar 29. [Epub ahead of print].
25. de Azevedo GD, Costa EC, Micussi MT, de Sa ´ JC. [Lifestyle modifica-
tions in the polycystic ovary syndrome: role of physical exercise and
importance of multidisciplinary approach]. [Article in Portuguese]. Rev
Bras Ginecol Obstet. 2008;30:261-7.
26. Wild S, Pierpoint T, McKeigue P, Jacobs H. Cardiovascular disease in
women with polycystic ovary syndrome at long-term follow-up: a
retrospective cohort study. Clinical Endocrinology. 2000;52:595-600, doi:
10.1046/j.1365-2265.2000.01000.x.
27. Kargili A, Karakurt F, Kasapoglu B, Derbent A, Koca C, Selcoki Y.
Association of polycystic ovary syndrome and a non-dipping blood
pressure pattern in young women. Clinics. 2010;65:475-9, doi: 10.1590/
S1807-59322010000500004.
28. Gigante DP, Barros FC, Post CL, Olinto MTA. Prevale ˆncia de obesidade
em adultos e seus fatores de risco. Rev Saude Publ. 1997;31:236-46, doi:
10.1590/S0034-89101997000300004.
29. Spritzer PM. Revisitando o Hirsutismo. Arquivos Brasileiros de
Endocrinologia e Metabologia. 2002;46:127-36.
30. Rodrigues RAP, Mendes MMR. Incontine ˆncia urina ´ria em idosos:
proposta para a conduta da enfermeira. Rev Latino-Am Enfermagem.
1994;2(2):5-20.
31. Butler RN, Maby JI, Montella JM, Yong GGPH. Urinary incontinence:
keys to diagnosis of the older woman. Geriatrics. 1999;54(10):29-30.
CLINICS 2011;66(11):1911-1915 Urinary incontinence in Polycystic Ovary Syndrome
Montezuma T et al.
1915